Background: Malignant otitis externa is an inflammatory condition of the external ear which has the propensity to spread to the skull base. It can be a difficult entity to treat as clinical presentation varies and response to treatment differs between patients. We reviewed cases of malignant otitis externa in our setup to document the epidemiology and outcome of management. Methods: This is a retrospective case review observational study from January 2013eDecember 2017. Fourteen patients diagnosed with malignant otitis externa in our tertiary referral centre were included in the study. Based on hospital protocol, empiric treatment was started. After discharge, the patients follow up visits to the hospital were also documented. Results: Otalgia was the most common symptom. Edema and congestion of the external auditory canal were observed in most cases. Diabetes was present in all patients. Three cases had associated facial palsy, and one patient had involvement of 7th, 9th, 10th, 11th and 12 th cranial nerve. Two patients with facial palsy recovered. Pseudomonas aeuroginosa was the most common organism isolated (50%).
Introduction
Malignant otitis externa (MOE) is an infection of the external auditory canal which can spread to the mastoid process and skull base (Singh et al., 2005) . Severe otalgia, purulent ear discharge are the common symptoms at presentation. On otoscopic examination, this condition has clinical signs similar to otitis externa; however, the presence of edema and granulations at the osseo-cartilaginous junction in the external auditory canal are more in favor of MOE (Ali et al., 2010) . The ability of this disease to spread through the skull base increases its propensity to present with nerve palsies, the facial nerve being the most common nerve involved, followed by other cranial nerve palsies (IX, X, XII). This disease is mostly seen in patients with diabetes and immunocompromised status. The most common organism isolated is Pseudomonas aeruginosa and the widely accepted empiric treatment based on studies is thirdgeneration cephalosporins and fluoroquinolones (Singh et al., 2005; Franco-Vidal et al., 2007; Vadish et al., 2015) . It has been noted that some patients do not respond to this treatment and in those cases, fungal MOE due to Aspergillus should be kept in mind and biopsy should be sent to rule out the same (Hasibi et al., 2017) . Once the patient is symptomatically better, the otolaryngologist faces the dilemma as to when to stop the medications and prevent the chances of recurrence. In this aspect radionuclide scans, i.e., Gallium-67-citrate ( 67 Ga) or 111Indium ( 111 In) play a significant role as they identify areas of residual infection and these scan return to normal when the infection subsides (Courson et al., 2014) . We aimed to evaluate the clinical presentation and response to treatment in patients who presented to our tertiary referral hospital with malignant otitis externa.
Materials and methods
A retrospective observational study from 2013 to 2017 conducted in a tertiary referral hospital. Ethical clearance was obtained from the K.S.Hegde Institutional Ethics committee, Mangalore, India. Identifying information was not documented, and all the data recorded was kept confidential. The case records were reviewed, and 14 patients with malignant otitis externa were identified.
Data recorded was. The treatment protocol in our hospital is to start with Injection Ceftazidime 1 gm thrice a day as the monotherapy and then depending on the culture sensitivity report we continue or add other antibiotics. After commencement of treatment, patients who showed improvement regarding the reduction of pain and decrease in ear discharge within two weeks were discharged. These patients were advised acetic acid ear drops and oral/intravenous antibiotics depending on the sensitivity report. They were called for follow up one week after discharge. Patients whose symptoms persisted, and depending on the extent of involvement, local debridement was done.
Statistical analysis
The data collected was entered into Microsoft Excel spreadsheet and analyzed using IBM SPSS Statistics Version 22 (Armonk, NY: IBM Corp). Frequency and percentage were calculated for the demographic profile, clinical and laboratory characteristics of the patients.
Results
Fourteen patients, thirteen males and one female with malignant otitis externa were included in the study. The ages ranged from 43 to 81years (mean, 60 years).
Clinical presentation
Otalgia was the most common symptom at presentation. Patients presented within 20 days to 4 months after the onset of otalgia. Further details of the clinical symptoms and signs are shown in Table 1 . Facial palsy was observed in three patients and one patient who was 81 years old presented with 7th, 9th,10th,11th , and 12th cranial nerve palsy.
Associated co-morbidities
All patients had diabetes, and all presented with elevated blood sugar levels. Five patients had associated hypertension. One patient had hypertension, chronic kidney failure, and ischemic heart disease.
Microbiological report and laboratory investigations
Pseudomonas aeruginosa was the most common organism isolated (50%). No growth was seen in 29% cases (Fig. 1.) Details of Erythrocyte sedimentation rate (ESR), Hb A1c and hemoglobin (Hb) at presentation has been shown in Table 1 . The mean ESR was 55 mm/h, with a range of 12e88mm/hr.
Thirteen patients were diabetic with high sugar levels at presentation. Based on Hba1c, majority (64%) had poor diabetic control. Only one patient had low hemoglobin due to his chronic kidney disease.
Treatment protocol
On review of the antibiotic therapy based on the antimicrobial sensitivity report, 12 patients received monotherapy only (ceftazidime for 11, linezolid for one patient with methicillinresistantStaphylococcus aureus (MRSA)). One patient with E-coli isolates, based on sensitivity report received a combination of Ciprofloxacin plus ceftazidime, with Klebsiella isolates received meropenem plus Ciprofloxacin. Gentamicin aural drops were used in four cases. Acetic acid ear drops (for two to three weeks) were <10 1 (7) >10
13 (93) CSOM-Chronic suppurative otitis media, ESR-Erythrocyte Sedimentation Rate. Fig. 1 . Pie-chart depicting the organisms isolated from discharge in MOE.
given in all cases. The treatment of duration varied but the mean duration observed was three weeks.
Response to treatment and follow up
After receiving treatment; eight (57%) patients had reduction in symptoms of otalgia and decrease in ear discharge within 10e14 days. They were discharged with the advice to continue acetic acid ear drops and antibiotics for one more week. They were called for follow up on week after discharge. One patient with multiple cranial nerve palsies had a hospital stay for two weeks and wanted discharge on request. He was lost to follow up. Four (29%) patients the response to treatment was poor. Hence, we did local debridement by removing the granulation tissue, necrotic tissue from the external auditory canal. Two patients improved after debridement. The pain persisted in two patients. Three patients had facial palsy with MOE, post-treatment the facial palsy completely recovered and their symptoms also improved within two weeks. One patient had persistent facial palsy after treatment.
Two patients came with other ear involvement after three months, and the affected side ear pain had subsided. Three patients came after nine months with repeat symptoms of MOE.
We could follow up six patients for 12 months. All six patient's symptoms subsided after four weeks of treatment, and for 12 months they were symptom free. ESR was done in six patients three weeks after treatment, and all showed a reduction in ESR.
Discussion
Malignant otitis externa is a difficult entity to treat as not only is the treatment required for a prolonged period but even the response to treatment has to be regularly monitored. Undiagnosed or partially treated MOE can progressively spread to the skull base and cause major complications such as thrombosis of lateral sinus or internal jugular vein, meningitis, Bezold's abscess and paralysis of cranial nerves (Singh et al., 2005; Nawas et al., 2013) .
Similar to other studies (Courson et al., 2014; Hasibi et al., 2017) , the most common presenting symptom was otalgia, which was associated with temporal and occipital headache. The presence of external auditory canal discharge, edema and granulations are all features of MOE which were present in the cases.
In our study, thirteen patients had uncontrolled diabetes. The risk of developing MOE in diabetes is more due to endarteritis, microangiopathy and small vessel obliteration (Carfrae et al., 2008) .We reviewed the HbA1c status and observed that nine patients had poor control (67%).
ESR was more than 20 mm/h in 14 patients. ESR of 6 patients was repeated after three weeks, and it was noted that their ESR had come to normal. This co-related with the reduction in their symptoms and signs. This shows that ESR can be used as an adjunct to monitoring response to treatment especially in cases where repeat scan is not feasible (Rubin and Yu, 1988; Loh and Loh, 2013) . HRCT temporal bone was done in all patients. Repeat HRCT was done in 4 patients after three weeks of therapy, and it showed reduced soft tissue intensity in the mastoid region. Due to nonavailability of radioactive scans in our institute and the cost factor we did not do Gallium scan in our patients. Continuation of treatment was based on the response of patients to treatment and reduction of ear discharge, edema, and granulations.
Our relapse rate was 21% which is similar to other studies (Singh et al., 2005) . In comparison, 2.6% was the relapse rate in another study (Hasibi et al., 2017) and in which patients who did not respond with antibacterials were switched to antifungals and they showed a favourable response.
In our series three patients (21%) presented with facial nerve palsy and two showed complete resolution of the palsy, one had persistent facial palsy. Studies have shown that facial nerve palsy is significantly less likely to improve after treatment, but the presence of cranial nerve involvement does not affect the overall prognosis (Mani et al., 2007) .
Medical line of management forms the mainstay of treatment (Ridder et al., 2015) . Third generation cephalosporins, intravenous ceftazidime, fluoroquinolone, carbapenems are commonly used drugs (Loh and Loh, 2013) . In cases of negative culture report, studies have shown that empiric treatment with the above medication showed positive results. In our institute, we also follow the same protocol and 57% of the patients showed a favourable response within two weeks. The clinical challenge for the clinician is to decide when to stop treatment. Due to cost factor of radionuclide scan to monitor follow up, the protocol in our institution is to continue the antibiotics for a further two weeks and depending on the response of the patient further management is decided.
The limitation of our study was that the sample size was small and in patients who did not have a favorable response to treatment we did not send tissue biopsy specimens for fungal culture.
Conclusions
In our series, malignant otitis externa invariably presented with severe otalgia. Edema with congestion of the external auditory canal and lower cranial palsies were also seen. Diabetes as a predisposing factor was observed in all cases. Methods to evaluate complete eradication of disease should be centered on clinical symptoms and signs, but the measurement of erythrocyte sedimentation rate or radiological imaging may be used as a useful adjunct when there is uncertainty.
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